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Investigation on Atomization Characteristics
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Abstract: In order to improve the atomization quality of slinger, the atomization characteristics of a blade
slinger with three different outlets was studied by experimental research methods, and compared with the slinger
with only one round hole. The research shows that the spray SMD (Sauter mean diameter) becomes smaller and
the concentration decreases as rotating speed increases. When flowrate increases, the spray concentration increas-
es, the slinger with one round hole’s spray SMD become larger but the blade slinger’s spray SMD changes irregu-
larly. The spray SMD is inversely proportional to the concentration as a whole, where the SMD is smaller, the
concentration is larger; where the SMD is larger, the concentration is smaller. The spray SMD first becomes
smaller then becomes larger with the increase of radial distance. When the rotating speed is greater than 12kr/min,
the minimum SMD point is about 20mm away from the outlet in radial distance. Under the same flowrate and rotat-
ing speed, the slinger with one round hole’s spray SMD is smaller, but the blade slinger’s spray has better uni-
formity and a wider axial distribution range. Slotting after the outlet of blade slinger can significantly reduce the
spray SMD; the zigzag outlet can increase the spray concentration and reduce the spray SMD when the rotating
speed is low.
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Fig.2 Schematic of slinger with blades
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Fig. 3 Schematic of inject tube
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Fig. 4 Schematic of slinger with one orifice

6 LR R A b AR L IR R P A e A
JRAm & AR B . BN 3mm (9 1E 1L, 4
K H 9.42mm, 5 10mm FE A9 i A I & 0 R 58 B2 AR
AT, AT LA SRR e A5 A R AR R I BT Hh P AR
X} 35 Ak Y R )

5k PDPA I 5 7 1] o 3 gl 2l 4 ) —
AT AE S XY I, 56 1 (B ) 5 T A A B2 2R
X Bl AR A 2 0 v f VR A e B e R el e Y
TELRAE N Y, X 55 Y il Ty ) Bl s an /] s i
AW AT A5 1~7 o 30 0 sk 3 ) U 55 R
PR, R B 2 B A 25 A0 37 00 W0 2 A 1 0 . iR
P R 0 ~ 24ke/min, iR 0 ~ 27g/s.

Point (X, ¥)
7(10mm, 50mm)

~6(5mm, 50mm)

5(0, 50mm)
4(0, 40mm)

i

3(0, 30mm)

, 2(0, 20mm)
[/ 1(0, 10mm)

Fig. 5 Schematic of test points
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Fig. 6 Pictures of outlet A,B,C at low rotating speed

Outlet
A

(a) 2.1kr/min

Outlet

(a) 2.1kr/min

(a) 2.1kr/min
Fig. 7 Pictures of outlet A, B, C at high rotating speed

(b) 3.6kr/min

(b) 3.6kr/min

- A'

(b) 3.6kr/min

(¢) 6kr/min

(d) 9kr/min
(¢) 6kr/min (d) 9kr/min

(¢) 6kr/min (d) 9kr/min



2274 ot

¥R 2019 4

)55 7 vl 5 00 B TR AH R R B . WK H T
FAm 5K JIVE T, 23l i 2N 0 b SR AR Rt 2 R AR
T E P VAR S AE N 3R TE T OB R TR )R
JE it e A3 U 0N | YR N R B — o R R A
(3.6kr/min) , M Jy 3% 18 JC ¥ P B BURR W B, BT Ot
FA, BT AW BRI 2% o B C R T4 4 o A K
MR AR/ NI A, T DL —E B R R, A
2 T VAR JRE B A % B A BB T R IR ( 1.5kr/min) , [A]
BF AT DLV AR T 8 A A SR A R R e £
B 1R
32 WEHM

PDPA F #4095 5 B, mT DL 5 45 3 38 o 52
SR A W B BLAR s B R N O Il . R PR TR
T B HE AT 2 B, AT A B0 I AT AW S5 SMD Lk
J# .R-R (Rosin—Rammler) 73 7 $§ 0 55 S %k . Hop,
SMD 28 (1) 3545 5

N

S
dy, = izl (1)

d;’
O

P dy, 3278 SMD N g 0 145 21 5 10 B d,

R A AW I BLAR o %5 vk SR P B0 Ak ] 3 o ) e
8 i R A, X (2) 3R 2

N, _N (2)

13
2 A ¢ Ay 0 R ]
R=R 43 A H FH o $ 1 TR 25 46 I 0% ) 20 A #
. R-ROAn=(3)fimxm

dy

R=1- e'(*) (3)

KPR I E /N T B AR d T A ORI 1R

OYHR, d, S REAE AR L R T RN T I A 0

TR BOR 63.2% ,n 03 43 A H5 50 n WK, R W
3 A 0 P Y A AT

ot (3) 42 T 0 R AT T UK 1 SR 8 L 5 )

3t (4), iﬁ(4)ﬂ9b)djbﬁ§§,ln(ln(;))ﬂa/E%
FO 28 i 56 K, AR PDPA Tt 45 ) 0 Y KB
SEVEIL A BTt R=R S0 45
1
ln(ln(R))=nlnd—nlndo (4)

3.2.1 WSyt
VR 2 4 MR T2 TR R AR ) Bl ) RS O 1) AR
A, BVE S o YRl S X g7 e, A 1~ 505

FU T o Pk e L B AR ) b AR AR LA . B

W55 53 A7 N O T Y SR B, e R AT 4R 0 R
JESWEIIE T X — i (B 6, & 7), itk R AE vl —
eI 5 5 ~ 7 SR 5% W 55 e PR A JE il 8 Jh o) | ) 2R
TR .
3.2.1.1 WS A ] A A LA

Pl 8 Ay i 4tk g/s BF, 1A AN [ 7 1N W 55
SMD V& ETER ) LR ARt 26 & . AT LA 3, 55
SMD e A 1 Fifi % 90 38 00T el /0N, Vi BE IV, i 2 1 fn
T4 . Y4 %% 3k 3ke/min, 6kr/min I, % %5 SMD Fifi
A4 1) BB 8 o0 T 498 A 5 # 58OM 12ke/min, 24kr/min B
SMD 5c Fifi 455 [a] BE B 165 J10 1717 96 /1N, £E Y =20mm I ik 5]
e /0N 2 05 T T AR 1 R0 K . WSS MR EE N,
AR 55 SMD 5 R, SMD /N1 Hb 5 K
SMD Ky b 77 e BE /N, SMD B /N R R 5 e
K.

4096
1351
-1 1024
M7r
el TYPR
....... 4256
g T / )
;: 81 - 7 64 §
63 | 116
451 14
27 1 1 1 1 1 1
6 14 22 30 38 46 54
Y/mm
—— d_ -3kr/min ---m-- N-3kr/min
e d_-6kr/min N-6kr/min
—4;—d32-12kr/min ~---o~-N[-12kr/min
d_,-24kr/min N-24kr/min
Fig. 8 Spray SMD/concentration radial distribution curves

of outlet A at different rotating speed
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Fig. 9 Spray SMD/concentration radial distribution curves

of outlet A at different flowrate
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Fig. 10 Spray SMD/concentration axial distribution curves

of outlet A at different rotating speed
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Fig. 11 Spray SMD/concentration axial distribution curves

of outlet C at different rotating speed
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Fig. 12 Spray SMD/concentration axial distribution curves

of outlet C at different flowrate

TR R 2 W 25 SMD AE AR 1] il 1) b AR AR O R R
PRGN, WS SMD AT TR AR AR TS DU W K
R A 36, AT ot o 280 ol 5 55 e o O A 4 T

.
3.2.1.3 B LR 55 4 A Rk

P13 A i e oA 3g/s B, [ FL A 3 455 (P 4) Y R
% SMD W FEAE R [ e R VT A2 10 3 A iR R . 14D 14
ke R Bke/min 15 [ AL I 8L A0 W55 SMD R
FEAS TR & R VAR o A 4R 8. NI 13 2, [
FLEY T 35 SMD & A I It A2 1fa) 15 5 A 188 o e ek /)~ I 8
K, Y57 9K B 6ke/min B 5] H AL RS SMD f5e/) a5
SRS 2 Y=20mm Bt T, i 1A, B, C %% SMD £ %%
# 12kr/min I A 485 2 V=20mm. [5 HFL4&% N R
T 25 Wk I HE Y=20mm &b ik B 5 K, 2 5 BE 2 1) BE 2
s . I 1478 2, B 1 LRSS SMD W& TR
i JAE ik 1 0 R A kR BO(E I A 20 BLE L, B
AN 2 A%, R I A5 R 2 A% o i 2R o A
25 SMD Bt A8 AU AS W 08, e 8 8 AR 37 o 1 0 i
BER PIF AR B B CR,

137
~ 4096
117
11024
97 + _
g 1256 2
'Em 7r J 64 EH
571 116
37 ¢ 14
17 . L . L i
6 14 22 30 38 46 54l
Y/mm
—— d,24g/s come N-2.4g/s
—a— d,-3.6g/s N-3.6g/s
—_— d52-6g/s [ . ]\[‘_6g/s
d,-12g/s N-12g/s
d -24g/s N-24g/s

Fig. 13 Spray SMD/concentration radial distribution

curves of circle outlet at different rotating speed
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of circle outlet at different rotating speed
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